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Physical geographic research in transitional environments

Introduction to the special issue

Nikolaus J. Kuhn, Basel

Modern physical geographic research focuses on
dynamic interaction between surface and climate,
especially the impact of climate change on spatial
and temporal patterns of surface processes and land-
scape development (e.g. Gounik & StokEks 2007). On
a continental scale, the effects of climatic gradients on
surface processes and landforms are well understood.
However, the relatively small changes of rainfall and
temperatures predicted for the next 100 years pro-
duce a highly variable range of geomorphic responses
in landscapes altered by human activities. Issues such
as the «Missing Land Carbon» (INTERGOVERNMENTAL
PaNEL oN CriMaTE CHANGE, IPCC, 2007) illustrate the
resecarch needs on small to medium-scale landscape
systems and their reaction to environmental change.
Our understanding of the impact environmental
change will have on surface processes and landscape
development is limited in two ways. Frstly, climate
and land use are in a quasi-permanent state of tran-
sition, which affects both the nature and the spatial
and temporal patterns of surface processes. Sec-
ondly, over time, soils and vegetation will be altered
in response to changing processes, generating them-
selves a feedback on surface processes. In the 21% cen-
tury, continuing climate change, probably also accom-
panied by further land use change, is likely to create
environments characterised by a permanent state of
transition. Such «Transitional Environments» there-
fore cannot still be considered to be in a dynamic or
metastabile equilibrium with their external control-
ling factors. Therefore, the impact of changing land
use and climate on surface processes and landscape
development cannot be addressed, as is commonly
done, by simply linking future climate to runoff ratios
and erosion rates observed under current surface con-
ditions. This approach ignores the dynamic nature of
surface-climate interaction. Currently, the reactions
of soil and vegetation to environmental change and
their feedback on system functions and functioning,
e.g. ecohydrology and ecogeomorphology (e.o. ARBEL
et al. 2005; Kunn 2007), are of particular relevance for
physical geographic research in particular, but also
for environmental sciences, politics and economics in
general.

The selection of studies published in this issue of
GroGgrapHICA HEIVETICA illustrates issues for and
approaches to physical geographic research in tran-

sitional environments. Naomi Hormes shows how
environmental reconstruction on Iceland can con-
tribute towards greater understanding of the complex
interaction between climate, land cover and surface
processes. Mirica KasaNniN-Grusin's analysis of cli-
mate change impacts on badlands illustrates how
seemingly small changes in external factors can alter
surface processes and trigger a new direction of land-
scape development. While still relatively simple in
nature, badlands can serve as useful analogue models
for larger, more complex geomorphic and landscape
systems. RicHARD GUTHRIE'S and KENDRICK BROWN'S
study of landslides on Vancouver Island indicates
how even in complex and dynamic landscapes, a good
understanding of surface processes and the control-
ling factors for mass wasting events help reduce com-
plexity and support the assessment of past and future
system reaction to change. The final two papers con-
tinue the theme of impact assessment. Hao CHEN,
ABDELKADER EL Garovant and LAURENCE LEwrs
show how the initially simple stochastic approach of
the Universal Soil Equation has been developed and
modified in the past 20 years and can now be used to
assess the multiple risks of soil erosion in a changing
landscape in a land like Morocco, which is character-
ised by high data uncertainty. Finally, Nikoraus Kuan
and HoNGLEI ZHU present a combined field measure-
ment and GIS-based modelling approach for estimat-
ing the risks of runoff generation and routing during
extreme events. The study focuses on slopes that until
now were not considered to generate runoff even
during extreme events and were for this reason not
included in catchment-scale modelling. Their findings
indicate that a better understanding of runoff genera-
tion and routing on slopes is essential for the manage-
ment of risks associated with extreme events expected
to characterise the 21* century.
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